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PURPOSE: To provide an ultraviolet screening agent comprising a composite oxide of 
specific metals and Zn, excellent in ultraviolet screening characteristics and visible light and 
near-ultraviolet light transmission, without having any catalytic activity and deteriorating 
coexisting organic materials. 

CONSTITUTION: A Zn salt [e.g., Zn(N03)2] and at least one salt selected from among salts 
of Al, Fe, Cr, Ce, Zr and Ti (e.g., aluminum polychloride) as dissolved in an aqueous alcohol 
solution of a concentration of at least 5vol% so that the atomic ratios of each metal to 1 part of 
Zn in the solution are Al: 0.001 W0.5, Fe: 0.0001 W0.5, Cr: 0.005W0.3, Ce: 0.00005W2, Zr: 
0.0005W0.5 and Ti: 0.01 W0.5. Said solution is hydrolyzed in the presence of a hydrolysis 
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comprising a composite oxide of Zn and the above-mentioned metals having an average 
particle diameter of 0.001 W0.5^m. 
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^ T *fl » U fc , 

ftt^a«6 0 0 1 . i^roi^^cCT^o. 

5 * m J; $ */i«tt^*± < jfc^¥^8l& 
IfiO. 0 1 /1 m©aSttfl* 9*7. 6-g*»fc. 

WrR£L> I3iffiS« 2 2 5 gU 2 3 0 0m 

8 0 t CT 5 ttfiSI* ttHT»flttt lOOtTl 

C ft * -p i3 * 1 0 0 Omit^U 

*k»TiW 6 5 0 t, 1 ^Taltt^ LT^j 0 . 
5 m *) < «V*¥^G» 

ft 0 . 0 1 ^mCOiSi«^ 9 8. 1 f * f* ft • 

m^it?i< 1 00/0. 0 5 Tft,fc, 

is m*a&3iaK*r. 

XttM 1 7 

H $ 94 1 6t:*, i ^T, ffi W y /u 3 $ i, a a 

^/>h7^3 1 0 g ICft a. T 

ffir*{&iii5j~i&f!r*c<t£ji'9tfjo. 5^ 
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B^JfctflOO/O. IT*^/:. 

tf*»is*©wstt***2iat:*-r. 

1 5 

SttMl <C*fc»T, HH£ftgfi*3 1 3 
g IZffiWt a Aigft* 2 1 1 gtC. 
^Th7^it 3 7 2 gtCttx/cflblJls]- 
* C £ ft 1 M^^i^^H 
<*Stt^¥^ta&W0. 0 4 // m 1 
2 6 g * » . 

C®K n °n*tf*0ia/£li#tf0te&Zn/C r 
«*fc*< 1 0 0/5 OT&o/c. 

- O - C r < (ttttftfi 6 1 0 cm") * 

^^iSia*©«9£tsm*m2iac^r. 
nfcw i 6 

* * > & it >' iu 3 ~ *) A 8 7k ffl 0 . 2 0 1 g 
X«B 9 5 Kfifi«£f9 6 *Jg 3 9 2 g*x 
^y-;u 5 0 0m£tcAft. Cft*3 0^P B 1K 

. 0 1 U mO&ftf* 1 0 1 g *f*fc. C afiA 
ffl*tf>ia«ttaff0te*. Zn/ZrJS^it^ 

Hfctt 1 8 

1 6 C#HT* ffift£iQ«ft* 3 1 3 

gtcx iH«i;;i/3 a ^ i 2 9 g^s m 

2 7 0 g XR?LtzHh\tm-mmT h C i 
T.ftO. 5 *mj;*)* /* 4 ft^ 
t'¥4tt&tt0. 0 2 nOtt»% 1 2 7 g * 

ft*. 

C©Sl D a oU)^0|fl«ti^»f©l5mZ n / Z r 
JE^itAW 0 0/4 0 T o *: • 

- O - Z r (tttlfc© 6 4 0 cm-') « 

##ai§*cD-35j£ism*s& 3 site**- . 
xttw 1 9 

0 « * X 1 8 . 7|t91«Btt7*ii 
^ 9 tKJ£ 1 5 2 g &tf 9 5 Xffi&ffiia 6 *E 
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3 0 8 g*x*-u-y*''; 2 0 0 m I C ft 

:ncRJR3 1 9 g 2 6 0 Om£t:i« 

c n*zar&:tt i ootct. h»T3«h» 

C ft£*piS * I 0 0 0 m f TfcttK 
i 5 0 t fi«JU /UTttWLfc. 

0 . 2*m©&*»;fel0 8g*ftfc. 

T MR * |fc AM 0 0/4 0/1 0 T * -» fc . 

*Tl-0-Zn-0-A*<&£ (ttttftiR 
650cm"s 740cm-' ) * » |fc U . 

jfl WE L fctt^*» 3 IB 
HJfcfll 2 0 

X3lfflraiS<k^^ f 2 l . 9v«ttttftl« 
'iH8*lg2. 0 6 g &tfX3Rffl 9 5 



6 *Jfi 3 6 2 it';ifi/y/')3-M 
2 0 0m4KA*i3 O^rpim^TR^U/c. 
&KX*ffiKfc 2 5 2 gi*l 600m£i 

cn*K#TK7a«tt i o o t , anitnin* 

C tt**PiS U 7kl000m*?ftftL>& 
ft 1 5 0 ttKSt *&0ftflft 3 

&V*TSfttt8 5 0 r, 1 *lS|iftj£ LtJ<J 0 

Sft0. 0 2 u mOftffl* 1 0 4 g tflfe. 

C ffl«o a B «*Oa[fiJitt^fff©«S* Z n / C e 
/T i JBT^ih** 100/0. 5/1 OTfc^fc, 

CCD«)*CDlS^te^ttfl5«-Zn - 0 - T i 4 
tt£ (tf&ifttt 6 0 0 cm". 740cm"') 

Hftfl 2 1 

X«tf 9 7 -U9*lg< 4 . 



7 g . Xgffl 9 5 KfiHfiStEft 6 3 6 2 g & 
tfGff«m2fc9;ki£4. 7 2g*x*y-/wi 

2 o orfcxn, ;n^3 o#fflft»ift£LT 
mmLtz. m^zxmm 9 s^^n/f ^ 

-r M 5 y 2 8 6 g S * 1 6 0 0 «l Kl » A» U 

*isu iftt'TAfttt 1 o o r t 1 *iHJra*#» 

iSUx * 1 0 0 Oi<7lfe^Ls 1 5 OtT 

ft^-caaw 7 o or i ^ra&s &j£lt. 

SttO. 0 1 mfflSl^^Jj 0Afftttttft3fc? 
ft 4 *S£fltfeOS!p B n 9 8 . 5g*f#fc. 

c 0 9a D o D^*©ai^tt^fff ©ttm Z n / A t 

/ F • fl(?Jt*M 0 0/1 0 / 1 T* o fc. 

Zn-0-A*<*$£ (ttl'H&HX 6 5 0 cm") 
A< IS # h #1 . 



^3tiSia$©3«s^**m3Bitc^r. 

2 2 

XlSffl 9 7Xfifi«Tyu$-$i*9;KJ34 4. 
7 g . X£fll 9 5 KffiKStt 6 *g 3 6 2 f & 
#586*31 1 -b V 0 i» 6 5 . 02g$lH 
^•')3-;H2flfl miiz AH. 3 0 #|3IJK£ 

r/ 2 8 6 «U 1 6 0 0 «i£©*iS«*^T 

*«iSL. * l 0.0 0 -tfTftfrt. 7&ft 1 5 o 

*l'T, flflCW? OOt, I ffrfelttJiRLTtt 
0. 5 *mj;»>*tf *i«V'¥«* 
tt&O. 0 2 #r m 0»M£ 9 8 . 7gt»fc. 

-Zn-0-A«<*S^ (^14^12 6 5 0 cm- 
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/Ca^^-it^l 0 0/1 fl/lt*,jfe, 
HJfcfl 2 3 

X^fflBEfc** y 2 1 . 9g.X£ffl99 
2 9 *JS 4 . 7 2g&^I|ffl95 
XfiBfiiffiifl 6 *JS 3 6 2 g *s M7^ro/< 
y - /I/ 1 2 0 0 «f C Aft* :n*3 O^Palfflf? 

&KX&ffl&£ 2 5 3 6 0 0 t CD 

c ft*ia#T* 9 0 r 5 **r B ijjn*#K 
igu. * i 0 0 0 mi-c&ft as 1 sot« 

fc^TfiJKtt 8 5 Or 1 tfWfc/ifcLTtt 0 . 
5 u m & >) ±t£Zt& : ?-Z£ < **U^¥i$tiL& 

C Ott^Oia^tt^lffCDlS*. Zn/Fe/ 

5*mcfc9*fc tft>¥*mS 
ft 0 . 0Ljrm®ffltft£llOg*ftfc. 

C <&a3o a ott*©&/&t*#fff Z n / A i 

/Fe/CelS?tt*M 0 0 / I 0 / I / 0 . 
5 "C * . 

C©*8*0fl^tt£#JISt;t-Zn-O-A«< 
*S£ <ttttft«6 5 0 cm-') TlhhZtZVl 
*>tz. 

Kfe&i 2 5 

X*ffl 9 5 « WWEMfti 6 7ki£ 3 0 8 g. X 
ffl 9 7X««7*Unj*J|l 5 2 g. X 
9 9 HSfifitSI 2 tt 9 *ffl 2 . Olg&tfX 

» m eh E * * y i b . igtroei/^ij 

3 4 0 0 m e £Aft. 3 0 #P«1fim 
fc. 

fcCXBfflK* 3 2 0 g 1 6 0 Omit 
c ft£K#T£. fflJSEtfjl 00t, 3 BfrKJUja 
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t i as?-it*< i o o/i/i o fe. 

ft5t* - Z n - O - T i < 
tt£ (4*11% # 600cm- 1 . 740cm") 

#*i3S*©89£tti&*m 4 ac*r. 

Hfcfl 2 4 

X*ffl 9 9 2 *« 2 7 7 g . X* 

ffl 9 7 K«88 7 iU * $ Z. 9 4 8 . 3gX 

mm 9 9 Kfi8&$ 2 tfe 9 ^KiS 5 . 1 ff&tffiffH 
$ 1 t 'i i. 8 7fcJ2 2. 2 4g*x*y-/u3 

0 0m£{CAft* 3 0 ^Ppia^m^ Ltz. 

fc£X£fflJ££ 2 6 4 gi* 2 5 0 0 m * t 

Cft*flU*Tcaflttfl 8 0 * . 5l*Pdl»^T 

jasMji o o t, i i*p*njj07k#A?EJ£*fT 
c n*2pa'Ux * 1 o o om£Tifc&L> & 

ftl»TW 7 5 0 t, 1 l*P«Jfite/fc UTft 0 . 

cn^^PiSU. * 1 0 0 Om£T&ftLs & 
« 1 5 0 'c v -7 - 5 /i/Rtf $ 

fcHTfltttt 8 5 0 1 ^PaTte/* LTft 1 

0.04* m CO i 0 8 g 

/ F e /T i fi^lfc* 1 0 0 / 4 0 / 0 . 5 / 
1 0 T * o fc . 

dOtfl^COJl^te^ttflStt^f i - O - Z n 
-O-A*<te£(4*tt&4X6 5 0 cm-'. 7 
4 0 cm-') -T1Z> Z Z tZVlltotz. 

2 6 

XSSffl 9 5 XfiSKffiiB 6 TfcJg 3 0 8 gs X SI 
m 9 7 K6HB7 ;u $ ^ * A 9 *)g 1 5 2 g . 5jg 
Km 1 * V * A 8 *12 2 . 24g&tfX£ffiE3 

JS ?• * y i 8 . 7gtr;ro/<;-/n2 
00mfi:An, 3 0 #P H 1K#&£ L fc. 
cJcic:X3Cfflm*3 2 0 g £ 7k 1 6 0 Omit 
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Tk. &f£tt 8 0 r s 4 BSfol. & 
^TWttlOOt, 1 HKalJlD ft 

cn^fiflLs * 1 0 0 OmiTijfefrb. & 
K 1 5 0 r ^ y "» - 5 AsftCPfftt 5 

^TftfltttS 5 0t, 1 l*HDtjALTtt 0 
. 5 a* m«fc*)*fc*ta* < *Cttt>?ftJ& 
SttO. 0 5 /i mO»tt* 1 0 9 g 

/Ce/Ti®flt^l00/40/0. 5/ 

C©»5feO^^»S^ttflSti» T 1 - O - Z n 
- O - A i (ft tt"&4X 6 5 0 cm", 7 

4 0 cm-') 7 364 

*tfcW 2 7 

X8JB 9 5KSHtt3E»6*tt3 6 2 g . I« 
ffl 9 9 KfiBfiam 2 ft 9 *E 4 . 72g.«SK3* 

HfcW 2 8 

X&ffl 9 5 MCftttiEft 6 3 0 8 g , X& 
ffl 9 1X58K7^M-«)A9^Jai 5 2 g , X 
Sffl 9 9 2 ft 9 *JS 2 . 0 1 g s fiHK 

11 t'j ^ 6^(Jg2. I 4 g & tf XlfcffiHBfl: 

*^X55fflm*3 2 2 «U1 6 0 0 m * £ 

c*i*ri*tc* aactt loot, 3 Bfiuuin 

^ "C U) 6* L A: . 

*V\T»«IM5 0*. 1 Bfr ft 1 

//m<fc$* 

0. O5//m0tttlfl*lO9g*f*fc. 
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i*y<rA8*«2. 2 4 g&tf B*«raasf- 
9 V 4 v r o # * •> K 3 2 . 9i^vra/< 
2 0 0 m«CAa> 3 0 #rB^Bmtft£ 
L . 

fttClIffi^f 2 5 5 IU 1 600m£<h 

ataifTiCs ss:^8 or. 4 i*isu m 

& 1 5 « y -7 - $ igfj) 3 

ftt'Ti&lK 8 5 0 t * lttRnttttlTttO. 
5 p m J; 0 *tt 4 n=FZ± < 
ft 0 . 0 3/fm«D&|»5fcl0 5g*»fc. 

C O53 0 o p«^OiafiScti^tff<Dttm. Zn/F 
e/Ce/Til^lfc^l 00/1/0. 5/ 

I 0 T % -9 . 
dO^^OJS^IIi^ttnS^-Zn-O-Ti 
6 0 0 cm-', 7 4 0 cm") 

Fa/Ci/Tlfi^ttJlM 0 0/4 0/0. 
5/0. 5/10t*nfc. 

COmmOlH^te^ttitStt^T i - O- Zn 
- O - A I < <»tfc««6 5 0 cm-', 7 

4 0 cm-*) -C$>* Z tZlZ&tc. 

^^3iSJP©iB!lS»SIR^m4l2ISC^r. 
2 9 

Xgffl 9 5 %m&ft ft 6 tKE 6 2 . fig, I 
»I9 7«ffi»7/^-Ul 8*Jg3 <. 4 
g,XSffl9 9Xffifi*3$2ft9 7RJ3 8. 1 5 g , 
XBffl 9 5 KGSKm 2 <7 a A 9 *fg 2 5 . 3g, 
Stt3SHr'jn8*!gl 4 3 g Rtf X&ffltf 

ft^tx^; -;H 2 0 0 m i t^^lSJffl 
2 8 0 g 1 I 0 0 m 4 i®*i?ffl[^j& 

d*t*K#TC* S 12 ft 8 Or, 5 l*Rfl&t* 
Tfifctt 1 0 0 t: , 1 l#r«flto*#WE£*(T^ 
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K 1 5 0 r ?Efc&> ^ ^U&Cffilft 5 

*V>TSffi 8 5 0 r . 1 ftiaUftJfcLTttl * 
m£$*tf tt^¥^*&&tt0 
. 0 8//mO'iaiJ)^l0lg*P}fc. 

-Zn-0-Al<te£s - Zn-0-Fe< 
*S£> - Zn-0~Cr< - Z n - O - 

Ce(J^Rtf-Zn-0-Ti «te£*f&t2 
L/C. 

COKai.W^Oia^tt^rrCD^m. Zn/A 
I /F «/C r/Ci/T m^ft*«l 00/ 
S0/10/30/200/20T*ofc. 

HJfcW 3 0 

;ua.s.$.i>8*tt3 2. 2 g**5 0 OmiC 
Xti 3 0 afflttfttt^Lfc. 

^^TI^-/H 2 0 0 m 4 £tf 

7 0 0 17 1 Ufto&JULtz. 
^•bn^^^OZn/A^IS^ifcttl 0 0/ 

5 o o . z^n.fc, 

-zn-o-A£< is^tits* «b nr. * 

IfctSfl 2 

ft*«»X»«I3lffl»<fc*^ ytt* 9 . 2 

4 g iktfihmm&&xnm&<t&ftw*. 9 4 . 

1 g $ ;u-e 6 HftiS\WK&&l'tz'&. a 

«tt 8. 5 0 *c l l$Mtt/ft Lfc. 

|l>«in^^iOZn/T iJE^ifcttl 0 0/ 
lOT.^ttSttftO. 2 //mTfcofc. 

- Z n - O - T i «S^IJl2*^r, H«4 
»*58ifl**«W£Ufc*S**3B5iaK:iRr- 
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K3R3 t 0gi*l 1 0 Om*£07Ri§*fe*& 
UtfifH 2 9 iH«c, ya, ft 

tt4fi^«i£<tJ«t^^iaa0. 0 1 //m 

o<atf)^ 1 1 1 1 

-Zn-O-A 1 < IS £ . - Zn-0-Fe< 
tS-^x - Zn-0-Cr<3fS^. - Z n - O - 
C«(IS^, -Zn-0-Ti«te£&tf-Z 
n - O - Z r «*S£*fei2L A:. 

C©M&ftf*©*&&ii#fft<Z>teJJU Zn/A 
I/Fe/Cr/Ce/T i/Z r BSf^itA* 1 
00/50/1 0/30/200/20/50 
T * -» ft . 

2 3. 9 g iUffl3S B 0 pSIXJBJ?jfi*fl:Eifl 7 6 
. t g 6 #(Blffl#rR£Lfcfc, 

IfcttflN 3 

*a*&£X£MX£ffl»ft** :/$fl;fe 9 . 2 

4 g AO^^KATiU 5 a * AtJjjfe 2 3 . 6&tf 

\hm®&$ixmM&<i&%iw* 9 4. 1 

-/u $ 6 Nf mtft»8l*Lfc1ft% AK^v 8 5 

o Vs i viaiiftjgRbfe. 

il^fctfl*0Zn/Ai/T i 1 
0 0 / 4 0 / 1 0 7?s 7J£&ft(*tij 0 . 2 // m 

* T i -0-Zn-0-A*<tt£ttffi«>*n 
It«H 4 

B*^A,*<*X»Sltt«:tttt5fe 3 2 . 9g& 
;u 5 6 lifintAftffl'fr Lfctfe* jfiffiJft 6 0 0 
»&Jlfc«l5fc©Z n/F eJJS^lt« 1 0 0/ 
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5 0T¥«matttf>0. 2 * mT£ofc. 
-Zn-O-F e < te£ \,t\&V> b *lt . KttE 

myt&m&&<t± v +> i~ 0 . 0 2 2 
mm&&x&m&<t&to 1 0 2 g *#->u$ 

T 6 l9ISItftftffi£LfcOK flfltft 6 0 0 1 . 1 

ftftftfctt*® Z n / 0 eUS^ifctt I 0 0 / 
0. 0 I -C¥*m&tift 0 . 2 ^mTJb^fc. 

it«fl 6 

a*-<rf,*<&i*attflifttt* i g. tuft* 
I»«ifc7*unfi, 3 7 g j&tf Ojssa 

SX*ffltt{kSttf»$l 0 2 g **-vu % jut 

6 9liil«ftft(ft&l,fc&« a&ft 6 0 0 T . 11$ 
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m «s> n fc Ifl 5fe O Z n / A i / F e M * & tt 1 
0 0 / 1 0 / 1 T. ^Kjtl&tttt 0 . 2*mT 
$> ~> tc . 

tttftt 7.8.9.10.11.12 

lt««l-6Tttffl$nfciffHittft7^ii 

Lfctt A€» 5 0 K * * . 




35 l & 





t& it 


ft ffi 


7 




ft 0.5// m -ft5/i m 


8 




ft 0.5/tfm-ftl m 


9 




ft 0 . 2 ^ m ~ ft 1 A/m 


10 


ttflSM> 


ft 0.2 *i m ^ ft 1 //m 


11 




ft 0.002 /* m~ft0.05/i m 


12 




ft 0.2 // m -?ft2 * m 



HtfgW 1 © x 9 J - ^ 1 2 0 0 m n:(Utv 
* 1 2 0 0ml*ffl^fc«#tt|5M**:/W*#« 



^ajfc&tfM * mflDtt* 9 8 . 2 

g * 19 fc . 

C ©8Sn° n tf)*©IIl/1lcK Z n / A f K*JW« 1 
0 0 / I O Tft-jfci 

- Z n - O - A £ < («ftt««6S Oem 

m 1 - 4 BJtt> UtetfH 1 - 3 0 Tf9 *4xfc« 
SB 5 01*. ftlSiHJ-6TI9ft*iteAKia(fc 
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aft & (nm) 
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!* ft Urn) « t" m ' 
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